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(54) TItie: QUINAZOLINE DERIVATIVES 
(57) Abstract 

The invention concerns quinazoline derivatives of formula (I) 
wherein m is .1 or 2; each R 1 includes hydrogen, halogeno, (1- 
4C)aJkyl and (l-4C)aikoxy; n is 1. 2 or 3; each R 2 includes 
hydrogen, hydroxy, halogeno and (l-4C)alkyl; and Ar is a 5- or 9- 
membered nitrogen-linked heteroaryl moiety containing up to four 
nitrogen heteroatoms. or Ar is a 5-. 6-. 9- or 10-membered nitrogen- 
linked unsaturated heterocyclic moiety containing up to three nitrogen 
heteroatoms which bears one or two substituents selected from oxo 
and thioxo; or a pharmaceutically-acceptable salt thereof; processes 
f r their preparation, pharmaceutical compositions containing them, 
and the use of the receptor tyrosine kinase inhibitory properties of the 
compounds in the treatment of proliferative disease such as cancer. 




(i) 



FOR THE PURPOSES OF INFORMATION ONLY 
applicat^und^ £?* * * °" ^ *« ° f I-*** international 



GB United Kingdom 

GE Georgia 

GN Guinea 

GR Greece 

HU Hungary 

IE Ireland 

IT Italy 

JP Japan 

KE Kenya 

KG Kyrgystan 

KP Democratic People * Republic 

of Korea 

KR Republic of Korea 

KZ Kazakhstan 

U Liechtenstein 

LK Sri Lanka 

LC Luxembourg 

LV LarvU 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

ML Mali 

MN Mongolia 



AT 


Austria 


AV 


Australia 


BB 


Barbados 


BE 


. Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African 


CG 


Congo 


CH 


Switzerland 


CI 


Cote d* I voire 


CM 


Cameroon 


CN 


China 


CS 


Czechoslovakia 


CZ 


Czech Republic 


DE 


Germany 


DK 


Denmark 


ES 


Spain 


Fl 


Finland 


FR 


France 


GA 


Gabon 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TC 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


LA 


Ukraine 


US 


United States of America 


vz 


Uzbekistan 


VN 


Viei Nam 



WO 96/16960 



PCT/GB95/02768 



' 1 " 

OUINAZOLINE DERIVATIVES 

The invention relates to quinazoiine derivatives, or 
pharmaceuticaily-acceptable salts thereof, which possess anti-cell-proliferation activity 
such as anti-cancer activity and are accordingly useful in methods of treatment of the 
human or animal body. The invention also relates to processes for the manufacture of said 
quinazoiine derivatives, to pharmaceutical compositions containing them and to their use 
in the manufacture of medicaments of use in the production of an anti-cell-proliferation 
effect in a warm-blooded animal such as man. 

Many of the current treatment regimes for cell proliferation diseases such as 
psoriasis and cancer utilise compounds which inhibit DNA synthesis. Such compounds 
are toxic to cells generally but their toxic effect on rapidly dividing cells such as tumour 
cells can be beneficial. Alternative approaches to anti-proliferative agents which act by 
mechanisms other than the inhibition of DNA synthesis have the potential to display 
enhanced selectivity of action. 

In recent years it has been discovered that a cell may become cancerous by 
virtue of the transformation of a portion of its DNA into an oncogene i.e. a gene which, on 
activation, leads to the formation of malignant tumour cells (Bradshaw, Mutagenesis , 
1986, 1, 91). Several such oncogenes give rise to the production of peptides which are 
receptors for growth factors. The growth factor receptor complex subsequently leads to an 
increase in cell proliferation. It is known, for example, that several oncogenes encode 
tyrosine kinase enzymes and that certain growth factor receptors are also tyrosine kinase 
enzymes (Yarden et aL, Ann. Rev. Biochem .. 1988, 57, 443; Larsen et al. Ann. Reports in 
Med. Chem. 1989, Chpt. 13). 

Receptor tyrosine kinases are important in the transmission of biochemical 
signals which initiate cell replication. They are large enzymes which span the cell 
membrane and possess an extracellular binding domain for growth factors such as 
epidermal growth factor (EGF) and an intracellular portion which functions as a kinase to 
phosphorylate tyrosine amino acids in proteins and hence to influence cell proliferation. 
Various classes of receptor tyrosine kinases are known (Wilks, Advances in Cancer 
Research . 1993, 60, 43-73) based on families of growth factors which bind to different 
receptor tyrosine kinases. The classification includes Class I receptor tyrosine kinases 
comprising the EGF family of receptor tyrosine kinases such as the EGF, transforming 
growth factor a (TGFa), NEU^erbB, Xmrk, DER and Iet23 receptors. Class H receptor 
tyrosine kinases comprising the insulin family of receptor tyrosine kinases such as the 
insulin, IGFI and insulin-related receptor (IRR) receptors and Class HI receptor tyrosine 
kinases comprising the platelet-derived growth factor (PDGF) family of receptor tyrosine 
kinases such as the PDGFa, PDGF0 and colony-stimulating factor 1 (CSF1) receptors. It 
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fc known that Class I kinases such as the EOF family 'of receptor ^ ^ ^ 

1985, 366). oesophageal cancer (Mukaidaetal Cancer 1991 fi« n,. • 

*^*»-»«ULfllL 19M , a ,0,5)a„ do va ri a„.T^^ 9 rc 8 l I - ,49) - 
cancer (European Patent Specification No 04005R^ a. a u H«*ncreauc 

ptevafance win be crushed in tarther canMIS such „ „J£ md J^^T* 
*^ W *— «** ^ tarely detected in „ 0 ™ 

1,35 been shown n,orc re «°"y (W J GuUick. BnUfetM, 199 77 7 „. v * 

receptors which posses „ ^ ac.v,^^ res J ^ 
cancer, such as main, ,„ng squamous cen. Madder, gastnc. co.orecta,. bZ beZd 
neck, oesophageal, gynaecological and rhyroidrumouB. as., bead and 

According, has been recognised tha. an inhibitor of receptor tyrosine 
kinases shoo id be o, va,ue as a seiecdve mhibhor of the g™* of manlii™ cclls 
ff^ULaoHtlMtatra). Supponfordnsviewisp^dedbyfte 
demonst^on tha, eAstaUn. an EOF recepu.r tyrosine kinase inhibitor, specifically 

ZZZZZZ*'** ^ «"~*~" <nmtan mammary careinoma 
whtch expresses EOF rccepror .yresine kinase bur is whhou. effect on the grow* of 
anorher carcnoma which does no, express EOF receptor .yrosine kinase 

*™ f" r ' JCanCCrnin ° nrnL >99 °- » 722 >- -erivattves ofstvrene are 

ako sored to possess tymstne kinase inhibitory prepenies (Eurepean Patent Application 

EC T T 93 " d 0322738) Md ,o te of — anti — — ^ " 

«tb, „ I T r " ^ deriVadVK ^ TO E ° F re ^ 10 ' -n-T 
nhtb. ors has been demonsbared against the growd, of human squamous cell carcinoma 

nc<ula tt dm,onud.nuce(Yo„eda aa! ..C a oc £ ^es^, ,99,. a. 4430). Accusing,, 
« has been tnd.ca.ed that Class I recep,or .yrosine kinase inhibhors win pro ve .o be useful 
- che .reaunen, of a variety of human cancers. Various kuown tyrosine kinase inhtbitors 
are disclosed ,„ a more recent review by T R Burke Jr. (Dn. M of , h , r„„„. 1992 . a% 

It is also expecred tha. inhibitors of EOF type receptor tyrosine kinases will be 
useful ,n me ueatmen. of other diseases of excessive cellular proliferation such as 
psonasis (where TGFct is believed to be the most Imponant grew* factor) and benign 
prostatic hypertrophy (BPH). 
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It is known from European Patent Applications Nos. 0520722 and 0566226 
that certain quinazoline derivatives which bear an aniiino substituent at the 4-position 
possess receptor tyrosine kinase inhibitory activity. It is further known from European 
Patent Application No. 060285 1 that certain quinazoline derivatives which bear a 
heteroarylamino substituent at the 4-position also possess receptor tyrosine kinase 
inhibitory activity. 

It is further known from International Patent Application WO 92/20642 that 
certain aryl and heteroaryl compounds inhibit EGF and/or PDGF receptor tyrosine kinase. 
There is the disclosure of certain quinazoline derivatives therein but no mention is made of 
4-anilinoquinazoline derivatives. 

It is further known from European Patent Application No. 0635507 that 
certain tricyclic compounds which comprise a 5- or 6-membered ring fused to the benzo- 
ring of a quinazoline possess receptor tyrosine kinase inhibitory activity. It is also known 
from European Patent Application No. 0635498 that certain quinazoline derivatives which 
cany an amino group at the 6-position and a halogeno group at the 7-position possess 
receptor tyrosine kinase inhibitory activity. 

The in vitro antiproliferative effect of a 4-anilinoquinazoline derivative has 
been disclosed by Fry et ah, Science . 1994, 265, 1093. It was stated that the compound 4- 
(3-bix>moanilino)-6,7-dimethoxyquinazoline was a highly potent inhibitor of EGF receptor 
tyrosine kinase. 

The in vivo inhibitory effect of a 4,5-dianilinophthalimide derivative which is 
an inhibitor of the EGF family of receptor tyrosine kinases has been demonstrated against 
the growth in B ALB/c nude mice of a human epidermoid carcinoma A-43 1 or of a human 
ovarian carcinoma SKOV-3 (Buchdunger et ah, Proc. Nat. Acad. Sci .. 1994. 2L 2334). 

There is no disclosure in these documents of quinazoline derivatives which 
bear at the 4-position an aniiino substituent and at the 6-position a heteroaryl substituent. 

We have now found that certain novel 6-substitated-4-anilinoquinazoline 
derivatives possess anti-cell-proliferation properties which are believed to arise from their 
Class I receptor tyrosine kinase inhibitory activity. 

According to the invention there is provided a quinazoline derivative of the 

formula I 
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wherein m is 1 or 2; 

each R' is independently hydrogen, halogeno. cyano. amino, nitro. carbamoyl carboxy 
(l-4C)alkoxycarbonyl. (l-4C)aIkyl. (l-4C)alkylthio, (l-4C)alkylamino. 
di-[(l-4C)alkyI]amino. (2^C)alkanoyiamino or Cl-4C)alkoxy; 
n is I. 2 or 3; 

each R 2 is independendy hydrogen, hydroxy, halogeno, trifluoromethyl, trifluoromethoxy 
anuno, nitro. cyano, (l-4C)alkyl, (MQalkoxy. (l-4C)aIkylamino, di-((l-4C)alkyl]amino 
(l-4C)alkylthio, (l-4C)alkylsulphinyl. (MQalkylsulphonyl. (2-4C)alkanovlamino 
(2-4C)aIkanoyl or (1 -3Qalkylenedioxy. or R 2 is a group of the fonnula -X-Q which is 
located para to the NH group in formula I and wherein X is a group of the formula CO 

QR )2 ch(or'), c(rW) 2 , C(r 3 )=c ( r3), c^c. ch ( cn). o. s, so, so,, conr' 

SQ 2 NR , NR 3 CO. NR 3 S0 2 . OC(R 3 ) 2 . SC(R\ C(R>) 2 0 or C(R 3 ) 2 S wherein each R 3 is 
independently hydrogen or (l-4Qalkyl. and Q is a phenyl or naphthyl group or a 5- or 6- 
membered heteroaryl moiety containing up to three heteroatoms selected from oxygen 
nitrogen and sulphur, which heteroaryl moiety is a single ring or is fused to a benzo ring, 
and wherein said phenyl or naphthyl group or heteroaryl moiety is optionally substituted 
wuh one. two or three substituents selected from halogeno, trifluoromethyl, cyano, 
carbamoyl, hydroxy, amino, nitro, ( 1 -4C)alkyl. 

(l-4C)alkoxy. ( l-4C)alkylamino. di-[(l-4C)alkyl]amino. (2-4C)alkanoylamino. 
N-( 1 -4C)alkylcarbamoyl and N,N-di-[( 1 -4C)alkyl]carbamoyl; and 
Ar is a 5- or 9-membered nitrogen-linked heteroaryl moiety containing up to four nitrogen 
heteroatoms. or Ar is a 5-. 6-, 9- or 10-membered nitrogen-linked unsaturated heterocyclic 
moiety containing up to three nitrogen heteroatoms which bears one or two substituents 
selected from oxo and thioxo. and Ar is optionally substituted with one. two or three 
substituents selected from halogeno, hydroxy, amino, mereapto. carboxy, carbamoyl. 
(l-4C)alkyl, (l-4C)alkoxy, ( 1 -4C)alkyiamino. di-[(l-4C)alkyl]arnino. ( 1 -4C)alkylthio. 
(2-4C)alkanoyl, ( 1 -4C)alkoxycarbonyl, (2-4C)alkanoylamino, N-( I -4C)alkylcarbamoyl, 
N,N-di-[( 1 ^Qalkyljcarbamoyl, N-thydroxy-(2^C)alkyl]carbamoyl, 
N,N-di-(hydroxy-(2-4C)alkyl]carbamoyl, N-[( 1 -4C)alkoxy-(2-4C)alkyl]carbamoyl. 
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N f N-di-[(l-4C)alkoxy-(2-4C)alkyJ]carbamoyI t arnino-( 1 -4C)aikyl, (l-4C)alkylamino- 
(l-4C)alkyl t di-f(l-4C)alkyl]amino-(l-4C)alkyl f pyrrolidin-l-y|.(l^C)alkyl, piperidino- 
(l-4C)alkyl, morphoiino-(l-4C)alkyi, piperazin-I-yl-(l-4C)alkyl and 
4^ i-4Qalkylpiperazin- 1 -yl-( 1 -4QaIkyl; 
or a pharmaceutically-acceptable salt thereof. 

According to a further aspect of the present invention there is provided a 
qiiinazoiine derivative of the formula I 
wherein m is 1 or 2; 

each R 1 is independendy hydrogen, halogeno, cyano, amino, nitro, carbamoyl, carboxy, 
(l-4C)alkoxycarbonyl, (l-4C)alkyl, ( I -4Qalkylthio t ( 1 -4C)alkylamino, 
di-[( 1 -4Qalkyl]amino, (2-4C)alkanoy lamino or ( 1 -4C)alkoxy ; 
n is 1, 2 or 3 ; 

each R 2 is independendy hydrogen, hydroxy, halogeno, trifluoromethyl, trifluoromethoxy, 
amino, nitro, cyano, (l-4C)alkyl, ( 1 -4C)alkoxy , (l-4C)alkylamino, di-[(l-4C)alkyl]amino, 
(l^C)alkylthio, ( 1 -4C)alkylsulphinyl, (l-4C)alkylsuiphonyi, (2-4C)alkanoyiamino, 
(2-4Qalkanoyl or ( 1 -3C)alkylenedioxy ; and 

Ar is a 5- or 9-membered nitrogen-linked heteroaryl moiety containing up to four nitrogen 
heteroatoms, or Ar is a 6-, 9- or 10-membered nitrogen-linked unsaturated heterocyclic 
moiety containing up to three nitrogen heteroatoms which bears one or two substituents 
selected from oxo and thioxo, and Ar may optionally bear up to three substituents 
selected from halogeno, hydroxy, amino, mercapto, carboxy, carbamoyl, (l-4C)alkyl, 
(l-4C)alkoxy, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkylthio, (2-40alkanoyl, 
( 1 -4C)alkoxycarbonyl, N-( 1 -4C)alkylcarbamoyl, M,N-di-[( 1 -4C)alkyl]carbamoyl, 
N-[hydroxy-( I-4C)alkyl]carbamoyI, N,N-di-[hydroxy-(l-4C)alkyl]- 
carbamoyl, £{-[( 1 -4C)aIkoxy-( 1 -4C)alkyl]carbamoyi and 
N,£I-di-(( 1 -4C)alkoxy-( 1 -4C)alkyl]carbamoyl; 
or a pharmaceutically-acceptable salt thereof. 

In this specification the term "alky!" includes both straight and branched chain 
alkyl groups but references to individual alkyl groups such as ' propyl" are specific for the 
straight chain version only. An analogous convention applies to other generic terms. 

The quinazolines of the formula I are unsubstituted at the 2-position. This is 
specifically indicated in formula I by the hydrogen atom at the 2-position. It is to be 
understood that the R 1 groups are located only on the benzo portion of the quinazoline 
ring. 

It is also to be understood that, insofar as certain of the compounds of formula 
I defined above may xhibit the phenomenon of tautomerism, the invention encompasses 
any tautomeric form which possesses receptor tyrosine kinase inhibitory activity. 
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It is also to be understood that certain quinazoline derivatives of the for™, 
can exist in solvated as weU as unsoivated fonns such as, for exatnple. Z h 

•s to be understood that the invention encompasses all such solvZ f ^c Zes 
receptor tyrosine kinase inhibitory activity. P ° SSCSS 

chloro h ^"^^^ 

2 I" ^ WhCn * " (, - 4C)aIko ^nyl is, for example. methoxvcalny, 
ethoxycarbonyl, propoxycarbonyl or butoxycarbonyl; when it is ( 1 ^)alky Us fo 
example, me thyl, ethyl, propy,, isopropyl. butyl, isobutyl, sec-butyl or tert buM 1 
( i^lthio is, for example, methylthio. ethylthio Z^Z^T ^ " " 
2^^-o is. for example, methylamino, ethylamino or propylamino; when it is 
dK(l ^Oalkyljanuno ,s. for example, dimethylamino, N-ethyl-N-methylaxnino 
d.eu.yianuno, N-methyl-N-propy,amino or diprppyiamino; when it is 

^SSTfo for T pIe ' acetamid0 - propionamido or b ~- - d 

(1 - 4Qa * OX y ,s ' for sample, methoxy. ethoxy. propoxy. isopropoxy or butoxy 

methv,, , h A ^f VaIueforR 2whe ""-(l-4Qalkylsulphinyiis.forexample,' 
methy sulphinyl ethylsulphiny, or propylsulphinyl; when it is ( 1 ^QaUcylsulphony is for 
xample. methylsulphonyl. ethylsulphonyl or propyisulphonyl; when it IqZc££ 

exa^'r ^ Pr0Pi0nyI " bUtyiy,; WhCn h iS (»-3C)alkylenedioxv is. for 
example, methylenemoxy, ethylenedioxy or propylenedioxy 

ad iac , ^ R2 " (I ' 3C)aIk y ,enediox y ^ygen atoms of each such group occupy 
adjacent positions on the anilino ring. y^upy 

grOUp ,s < l-*OaIkyI is. for example, methyl, ethyl or propyl ' 

or 2-naphthyL ^ ^ *" ^ ^ " * * *«* * ** — • 1 

A suitable value for Q when it is a 5- or 6-membered heteroaryl moiety 
contaming up to three heteroatoms selected from oxygen, nitrogen and sulphur, which is a 

' H 7! ^ CXamPle ' fUryI ' Py,TO,y1 ' thieny1 ' Pyridyl ' ^olyl, pyrazolyl, 

««d^yl. *«l y i. tachW^ py,^^ pyrimidinyLpyridazinyl, 1.2.3-Lolyl, 
1.2.4-tnazolyl. oxadiazolyl. furazanyi or thiadiazolyi. or which is fused to a benzo ring is 
for example, benzofuryl. indolyl. benzothienyi. quinoiyl, isoquinolyl. benzoxazoiyl. 
mdazolyl. benzimidazolvl. benzothiazolyl, cinnolinyl. quinazolinyl. qumoxalinyl or 
benzotnazolyl. Said heteroaryl moiety may be attached to X through any available 
posiuon. The opuonal substituents on Q may be located at any available position 
including on any available nitrogen heteroatom. 
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A suitable value for Ar when it is a 5- or 9-membered nitrogen-linked 
heteroaryl moiety containing up to four nitrogen heteroatoms is, for example, a 
fully-unsaturated monocyclic heteroaryl moiety such as l-pyrrolyl, 1-pyrazolyl, 

1- imidazolyl, 1,2,3-triazoi-l-yl, l,2,3-triazol-2-yl, 1,2,4-triazoM-yl. l f 2,4-triazol-4-yl, 
lH-tetrazol-l-yl and 2H-tetrazol-2-yi, or, for example, a fully-unsaturated bicyclic 
benzo-fused heteroaryl moiety such as 1-indolyl, 2-isoindolyl, lH-indazol-l-yl, 
2H-indazoI-2-yl, benzimidazol- 1 -yl and benzo- 1 ,2,3-triazol- 1 -yl. 

A suitable value for Ar when it is a 5-, 6-, 9- or 10-membered nitrogen-linked 
unsaturated heterocyclic moiety containing up to three nitrogen heteroatoms which bears 
one or two substituents selected from oxo and thioxo is, for example, an unsaturated 
monocyclic heterocyclic moiety such as 2-oxo-4-imidazolin-l-yI, 

2- oxo- 1 ,2-dihydropyridin- 1 -yl, 4-oxo- 1 ,4-dihydropyridin- 1 -yl, 

2 -oxo- 1 .2-dihydropyrimidin- 1 -yl, 4-oxo-3,4-dihydropyrimidin-3-yl, 
2,4-dioxo- 1,2,3,4-tetrahydropyrimidin-l-yl, 2-oxo- 1,2-dihydropyrazin-l-yl, 
2J-dioxo-l .2,3 ,4-tetrahydropyrazin- 1-yl, 3-oxo-2,3-dihydropyridazin-2-yl and 
3,6-dioxo-l t 2,3,6-tetrahydropyridazin-l-yl or the corresponding thioxo analogous thereof 
such as 2-thioxo-I,2-dihydropyridin-l-yl, or, for example, an unsaturated bicyclic 
heterocyclic moiety such as 2-oxoindolin- 1 -yl, 2,3-dioxoindolin- 1 -yl, 

2- oxo-2,3-dihydrobenzimidazol- 1 -yl, 3-oxo-2,3-dihydro- 1 H-indazol- 1 -yl, 

3- oxo-2,3-dihydro- 1 H-indazoI-2-yl, 2-oxo- 1 ,2-dihydroquinolin- 1 -yl, 
2-oxo- 1 ,2,3,4-tetrahydroquinolin- 1-yl, l-oxo-i,2-dihydroisoquinolin-2-yl, 
2-oxo- 1 ,2-dihydroquinazolin- 1 -yl, 2,4-dioxo- 1 ,2,3,4-tetrahydroquinazolin- 1-yl, 
2-oxo- 1.2-dihydroquinoxalin-l-yK 2,3-dioxo- l,2,3,4-tetrahydroquinoxalin-l-yl, 

4- oxo- 1 ,4-dihydrocinnolin- 1 -yl, 3,4-dioxo- 1 ,2,3,4-tetrahydrocinnolin- 1 -yl and 
3,4-dioxo-l,2,3,4-tetrahydrocinnolin-2-y! or the corresponding thioxo analogues thereof 
such as 2-thioxoindolin-l-yl. 

Suitable values for the substituents which may be borne by Q or Ar include, 
forexample:- 

for halogeno: fluoro, chloro, bromo and iodo; 

for (l-4C)alkyl: methyl, ethyl, propyl, isopropyl, butyl, and 

tert-butyl; 

for ( l-4C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and 

butoxy; 

for ( l-4C)alkylamino: methylamino, ethylamino and propylamine; 

for di-[( I -4C)alkyl]amino: dimethylamino, N-ethyl-N-methylamino, 

diethylamino, N-methyl-£I-propylarnino and 

dipropylamino; 
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for(MC)alkylthio: 
for(2-4C)a!kanoyI: 
for (l-4C)alkoxycarbonyl: 

for (2-4C)aJkanoyJamino: 
for N-( 1 -4C)alkyJcarbamoyl: 

forN,N-di.((I-4C)alkyi]. 
carbamoyl: 



for N-[hydroxy-(2-4C)aikyI]- 
carbamoyj. 



for N,i|{.di-[hydroxy-(2-4C)- 
alkyljcarbamoyl: 



for N-[( I -4C)aIkoxy-(2-4Q- 
alkyjjcarbamoyl: 



for,N,N-di-(( MC)aIkoxy-(2-4C) 
alkyijcarbamoyl: 



for amino-( 1 -4C)aJkyl: 

for ( l-4C)alkylamino-( 1 -4C)alkyl: 



methylthio, ethylthio and propylthio; 
acetyl, propionyl and butyryi; 
methoxycarbonyi, ethoxycarbonyi, 
propoxycarbonyl and butoxycarbonyl; 
acetamido, propionamido and buryramido;" 
N-methylcarbamoyi,N-ethyJcarbamoyJ, 
N-propyJcarbamoyl and N-butylcarbamoyl; 

&N-dimethylcarbamoyl, 
N,N-dieihyJcarbamoyi, N-ethyl-N- 
methyicarbamoyl, N.NsiipropyJcarbamoyi and 
N^-dibutylcarbamoyl; 

N-f2-hydroxyethyJ]carbamoyJ, 
M-[3-hydroxypropyJ]carbamoyJ and 
N-[4-hydroxybutyIJcarbamoyi; 

H,N-di-[2-hydroxyethyi]carbamoyi, 
N^-di-[3-hydroxypropyl]carbamoyl and 
NJ^-di-[4-hydroxybutyl]carbamoyl; 

fi-[2-methoxyethylJcarbamoyl, 
N-[2-ethoxyethyl]carbamoyl, 
N-f3-methoxypropyl]carbamoyi and 
N-[4-methoxybutyIJcafbanioyl; 

N,N-di-f2-methoxyethyJ]carbamoyI, 
N,N-di-[2-ethoxyethylJcarbamoyl, 
N,N-di-[3-methoxypropylJcarbamoyl and 
N,N-di-f4-methoxybutyl]carbamoyI; 
aminomethyl, 2-aminoethyl, 3-aminopropyl and 
4-aminobutyI; 

methylaminomethyi. ethylaminomethyl, 2- 
methylaminoethyl, 2-ethylaminoethyI and 3- 
methylaminopropyi; 
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for di-[( 1 -4C)aiky l]amino-( 1 -4C)- 
alkyi: 



for pyrrolidine l-yl-( 1 -4C)alkyl: 

for piperidino-( 1 -4C)alkyl: 

for morpholino-( l-4C)alkyl: 

for piperazin-1 -yl-( I r4C)aIkyl: 

for 4-( 1 -4C)alkylpiperazin-l-yl- 
(l-4C)alkyl: 



dimethyjaminornethyl, diethylaminomethyl, 2- 
dimethylaminoethyl, 2-(N-ethyl-N- 
methylamino)ethyl, 2-diethylaminoethyl and 3- 
dime thy laminopropyl ; 

pyrroiidin- 1-ylmethyl, 2-(pyrrolidin-l-yl)ethyl 
and 3-(pyrrolidin-l-yl)propyl; 
piperidinomethyi, 2-piperidinomethyi and 3- 
piperidinopropyi; 

morpholinomethyl, 2-morpholinoethyl and 
3-morpholinopropyl ; 

piperazin- 1-ylmethyl, 2-piperazin-l-ylethyl and 

3- piperazin- 1 -ylpropyl; 

4- methylpiperazin- 1 -y lmethyl, 2-(4- 
methylpiperazin-l-yl)ethyl and 3-(4- 
methylpiperazin- 1 -yI)propyl. 



A suitable pharmaceutically-acceptable salt of a quinazoline derivative of the 
invention is, for example, an acid-addition salt of a quinazoline derivative of the invention 
which is sufficiently basic, for example, an acid-addition salt with, for example, an 
inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric, phosphoric, 
trifluoroacetic, citric or maleic acid. In addition a suitable pharmaceutically-acceptable 
salt of a quinazoline derivative of the invention which is sufficiently acidic is an alkali 
metal salt, for example a sodium or potassium salt, an alkaline earth metal salt, for 
example a calcium or magnesium salt, an ammonium salt or a salt with an organic base 
which affords a physiologically-acceptable cation, for example a salt with methylamine, 
dimethylamine, trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine. 

Particular novel compounds of the invention include, for example, 
quinazoline derivatives of the formula I, or pharmaceutically-acceptable salts thereof, 
wherein: - 

(a) m is 1 and R 2 is selected from hydrogen, halogeno and ( l-4C)alkoxy; and Ar, 

n and R 2 have any of the meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention; 



(b) 



n is 1 or 2 and each R is independently hydrogen, halogeno, trifluoromethyl, 



trifluoromethoxy, nitro, cyano, ( l-4C)alkyl or ( l-4C)alkoxy; and Ar, m and R 1 have any of 
the meanings defined hereinbefore or in this section relating to particular novel 
compounds of the invention; 
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CO 



Sa TscX ; r^T ? h a8roupof ^ fonnu,aco - ^ w 

phen, toy, p)TO>ly , ^ pyridyl , 0XMoJyi ^ pyLi" . 2 1 

tnazolyl. oxathazoly. or thiadiazoiy, which is optionajly substituted with 0 „e O nwo 
substttuen* S elec,e d fc,,, halogeno . cyMO (MC)alky| ^ (M 

HPT" " ^ "™ haJ ° ge "°- cyano and (l^aKy^ 

m and R have any „, the mMnings ^ or jn ^ » j£* 

particular novel compounds of the invention; 

* . °' S ' ° r '-° neR2 '"^""''formuU.X-QwhichisiocatedBra.o.he 
W poop . fonrnda I and wherein X is a grcup of .he fotmula CO or OCH,. an^ is 
Phenyl, furyl. thtenyl. pyridyl. ox^oly.. imidazoly. or thiazolyl which is optional* 
subsumed with a sobstitilen, selected from halogeno and (I^QaUcyl. and ,he other R 2 (if 
present) is selected from halogeno and (l-4C)alkyl; and Ar. m and R 1 have anv of (he 

ZZZ£ " hercinbeforc M in " SeCd °" • « -.compounds of 

W Arisa5 -<»9-niembetedm t rogen.Unkedhe.eroao.lmoie 0 . containing up to 

four nttrogenhetematoms which is optionally substituted with one. two or three 
stents « defined hereinbefore for Ar orher man oxo or thioxo; and m. n. R' and R 2 
have any of me deflMd „, „ ^ ^ ^ 

novel compounds of the invention; 

1L- • ^ V 6 "' 9 " ° r 10 - membcrcd nitrogen-linked unsaturated heteroevclic moiety 
contammg up to three nitrogen heteroatoms which bears one or two substituems selected 
from oxo and tiuoxo and which is optionally substituted with one. two or three 
substituents as defined hereinbefore for Ar other than oxo or thidxo: and m. n. R » and R 2 
have any of the meanings defined hereinbefore or in this section relating to particular 
novel compounds of the invention; 

(g) Ar is a 5-membered nitrogen-linked fully-unsaturated monocyclic heteroaryl 
moiety containing up to four nitrogen heteroatoms which is opUonally substituted with one 
or two subshtuents selected from those defined hereinbefore for Ar other than oxo or 
tiuoxo; and m. n. R and R have any of the meanings defined hereinbefore or in this 
section relating to particular novel compounds of the invention; 

(h) Ar is a 9-membered nitrogen-linked fully-unsaturated bicyclic benzo-fused 
heteroaryl mo.ety containing up to three nitrogen heteroatoms which is optionally 
subsututed with one or two substituents selected from those defined hereinbefore for Ar 
other than oxo or thioxo; and m. n. R 1 and R 2 have any of the meanings defined 
hereinbefore or in this section relating to particular novel compounds of the invention- 
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(i) Ar is a 6-membered nitrogen-linked unsaturated monocyclic heterocyclic 

moiety containing one or two nitrogen heteroatoms, which heterocyclic moiety bears one 
or two oxo substituents is optionally substituted with one or two further substituents 
selected from those defined hereinbefore for Ar other than oxo or thioxo; and m, n, R l and 
R 2 have any of the meanings defined hereinbefore or in this section relating to particular ~ 
novel compounds of the invention; or 

0) Ar is a 9- or 10-membered nitrogen-iinked unsaturated bicyclic heterocyclic 

moiety containing one or two nitrogen heteroatoms, which heterocyclic moiety bears one 
or two oxo substituents and is optionally substituted with one or two farther substituents 
selected from those defined hereinbefore for Ar other than oxo or thioxo; and m, n, R 1 and 
R 2 have any of the meanings defined hereinbefore or in this section relating to particular 
novel compounds of the invention. 

A preferred compound of the invention is a quinazoline derivative of the 
formula I wherein m is 1 and R 1 is selected from hydrogen, fluoro, chloro, bromo, 
methoxy and ethoxy; 

n is 1 or 2 and each R 2 is independently hydrogen, hydroxy, fluoro, chloro, bromo, 
trifluoromethyl, trifluoromethoxy, amino, nitro, cyano, methyl, ethyl, methoxy, ethoxy, 
methylamino, ethylamino, dimethylamino, diethylamino, methylthio, ethylthio, propylthio, 
methylsulphinyl, ethylsulphinyl, propylsulphinyl, methylsulphonyl, ethylsulphdnyl, 
propylsuiphonyl, acetamido, propionamido, butyramido, acetyl, propionyl, butyryl, 
methylenedioxy, ethylenedioxy or propylenedioxy; 

Aris 1-pyrrolyi 1-pyrazolyl, 1-imidazoiyl, 1,2,3-triazoM-yl, l,2,3-triazol-2-yl, 
1,2.4-triazoM-yI, l,2.4-triazol-4-yl, lH-tetrazol-i-yl and 2H-tetrazol-2-yl, 1-indolyl, 
2-isoindolyl, lH-indazol-l-yl, 2H-indazoi-2-yl, l-benzimidazolyl or 
benzo- 1 ,2,3-triazol- 1 -yl, and 

Ar may bear one or two substituents independendy selected from fluoro, chloro, bromo, 
methyl, ethyl, methoxy, ethoxy, methylamino, ethylamino, dimethylamino, diethylamino, 
methylthio, ethylthio, acetyl, methoxycarbonyl, ethoxycarbonyl, N-methylcarbamoyI, 
N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N,M-diethylcarbamoyl, 
N-[2-hydroxyethyl]carbamoyl, H-[3-hydroxypropyl]carbamoyl, 
N,N-di-[2-hydroxyethyl]carbamoyl, N,N-di-[3-hydroxypropyl]carbamoyl, 
N-[2-methoxyethyl]carbamoyl and N,N-di-[2-methoxyethyl]carbamoyl; 
or a pharmaceutically-acceptable salt thereof; 

A further preferred compound of the invention is a quinazoline derivative of 
the formula I wherein m is 1 and R 1 is selected from hydrogen, fluoro, chloro, bromo, 
methoxy and ethoxy; 

n is 1 or 2 and each R 2 is independently hydrogen, hydroxy, fluoro, chloro, bromo, 
trifluoromethyl, trifluoromethoxy, amino, nitro, cyano, methyl, ethyl, methoxy, ethoxy. 
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me^y amino, ethylamino, dimethy lamino, diethylamino. methylthio. ethylthio proovlthio 
n.mylsulp^y, ethylsuiphinyi. propylsulphinyl, methylsuiphonyl. cJsuZo^ 
propylsulphonyl. acetamido, propionamido. butyramido. acetyl. prop ionyl. butyry, ' 
methylenedioxy.ethylenedioxyorpropylenedioxy; 
Ar is 2-oxo- 1,2-dihydropyridin-l-yl. 4-oxo-1.4-dihydropyridin-l-yl 
2-oxo-l,2-dihydropyri m idin-l-yl. ^xo-S^-dihydropyrimidin-S-yl. 
2.4^oxo-1.2,3.4-tetrahy(lropyriinidin-l-yl. 2-oxo- 1,2-dihydropyrazin-l-yl 
2,3-dioxo-1.2,3,4-tetrahydropyra2in-l-yl. 3-oxo-2,3-dihydiopvridazin-2-yl and 
3.6^0X0-1 2,3.6-tetrahydropyndazin-l-yl. or the corresponding thioxo analogues thereof 
uch as 2-tmoxo-l.2-dihydropyridin.l-y,, 2-oxoindolin-l-yl. 2.3-dioxoindolin I-yl 
2-oxo-2,3-dihydrobenzinaida2ol-l-yl,3-oxo-2.3-dmydro-i^ 
3^xo-2.3-dihydro-lH-indazol-2-yl.2-oxo-1.2-dihydroquinolin-l-yl 
2-oxo-1.2.3,4- t etrahyd J oquinohn-l-yl.l^xo-l.2-dmydroisoquinolin-2-yl 
2-oxo-1.2-dihydxoquina^olin-l-yl.2.4-dioxo-1.2.3.4-tetrahydroqu^ 

^-oxo-l^-dihvdroquinoxalin-l-yl^J-dioxo-I.^Atetrahyd^quinoxahn-l-yl' 
4^xo-l,4^ihydrocinnolin-l-yl. 3.4^oxo-1.2.3.4-tetrahydrocinnolin-l-yl and ' 

s^^ " CO ™P°°«°B thioxo analogues thereof 

such as 2-thioxoindolm-i-yl, and 

Ar may bear one or two substituents independently selected from fluoro, chloro. bromo 
methy ethyl, methoxy. ethoxy. methylamino. ethylamino, dimethylamino, diethylamino 
methylthio. ethylthio. acetyl, methoxycarbonyl, ethoxycarbonyl, N-methylcarbamoyI ' 
N-ethylcarbamoyl, H.N-dimethylcarbamoyl, N,N-diethylcarbamoyl 
N-[2-hydroxyethyl]carbamoyl,^-[3-hydroxypropyl]carbamoyI 
N,N-di-[2-hydroxyemylJcarbamoyl.^N-di-[3-hydroxypropyl]cart^ 
N-[2-methoxyethyl]carbamoyl and M.N-di-[2-methoxyethyl]carbambyl; 
or a pharmaceutically-acceptable salt thereof; 

A further preferred compound of the invention is a quinazoline derivative of 
the formula I 

wherein m is 1 and R 1 is hydrogen, 7-fiuoro. 7-chloro or 7-methoxy; 

n is 1 or 2 and each R 2 is independently fluoro, chloro or methyl; and 

Ar is 1-pyrrolyl, l^pyrazolyl, 1 -imidazolyl, 1.2.3-triazol-l-yl, 1.2,4-triazoI-l-yl 

1.2.4-triazol-4-yl. 1-indolyl, IH-indazol-l-yl. 1 -benzimidazolyl or 1.2,3-triazoM-yl which 

optionally bears one or two substituents selected from fluoro. chloro, bromo. methyl and 

ethyl; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of 
the formula I wherein m is 1 and R 1 is hydrogen. 7-fluoro, 7-chloro or 7-methoxy; 
n is 1 or 2 and each R 2 is independently fluoro. chloro or methyl; and 
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Ar is 2-oxo- 1 ,2-dihydropyridin- 1 -y 1, 2-oxo- 1 ,2-dihydropyrimidin- 1 -yl , 

2,4-dioxo- 1 ,2,3.4-tetrahydropyriraidin- 1 -yl, 2,3-dioxo- 1 ,2,3 ,4-tetrahydropyrazin- 1 -yl, 

2-oxoindolin- 1 -yl, 2,3-dioxoindolin- 1 -yl. 2-oxo-2,3-dihydrobenzimidazol- 1 -yl, 

2-oxo- 1 ,2-dihydroquinolin- 1 -y I t 2-oxo- 1 ,2,3 ,4-tetrahydroquinolin- 1 -y I, 

2,4-dioxo- 1,2,3,4-tetrahydroquinazoiin-l-yl or 2,3-dioxo- 1,2,3,4- 

tctrahydroquinoxalin-l-yl which optionally bears one or two substituents selected from 

fluoro, chloro, bromo, methyl and ethyl; 

or a phannaceuticaiiy-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of 
the formula I wherein (R 1 ^ is hydrogen; 

(R 2 ) n is 3-chloro-4-fluoro, 3,4-dichloro, 3,4-difluoro, 3-chloro, 3-fluoro or 3-methyl; and 
Ar is 1-pyrazolyl, 1-imidazolyl, 1,2,4-triazol-l-yl, l t 2,4-triazol-4-yl or 
1 -benzimidazolyl ; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of 
the formula I wherein (R 1 ),,, is hydrogen; 

(R 2 ) n is 3-chloro-4-fluoro f 3,4-dichloro, 3,4-difiuoro, 3-chloro, 3-fluoro or 3-methyl; and 

Ar is 2-oxo- 1,2-dihydropyridin-l-yl, 2-oxoindoIin-l-yl, 

2-oxo-2,3-dihydrobenzimidazoM-yl, 2-oxo- 1,2-dihydroquinolin-l-yl or 

2-oxo- 1 ,2,3 ,4-tetrahydroquinolin- 1-yl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of 
the formula I wherein (R 1 ^ is hydrogen; 
(R 2 ) n is 3-chloro~4-fluoro, 3,4-dichloro or 3-methyl; and 
Ar is 1-imidazolyl, 1 -benzimidazolyl or 2-oxo-l,2-dihydropyridin-l-yl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A specific preferred compound of the invention is the following quinazoline 
derivative of the formula I:- 

4-(3-methylanilino)-6-( l-imidazolyl)quinazoline or 
4-(3-chloro-4-fluoroanilino)-6-( 1-imidazolyl )quinazoline f 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of 
the formula I 

wherein m is 1 and R 1 is hydrogen, 7-fluoro, 7-chloro or 7-methoxy; 
n is 1 or 2 and each R 2 is independently fluoro, chloro, bromo, methyl and ethyl, or one R 2 
is a group of the formula -X-Q which is located para to the NH group in formula I and 
wherein X is a group of formula CO or OCH2. and Q is phenyl or 2-pyridyl, and the other 
R 2 (if present) is selected from fluoro, chloro, bromo, methyl and ethyl; and 
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Aris 1-pyrazoyl, 1-inudazolyl. 1.2,4-inazoi-l-y, or 1-benzimidazolyl which optionally 
bears a subsume* selected from fluoro, chloro, bromo, methyl and ethyl- " 
or a phannaceutically-acceptable salt thereof. 

the fonnuia t ^ ^ 

wherein mis i and R 1 is hydrogen. 7. fl yon>. 7-chloro or 7-methoxy 

n is i or 2 and each R^ independently fluoro, chloio, bromo, methyl and ethyl oro„eR> is 

a group of the formula -X.Q ^ is localed ^ „ ^ ^ h * « , » 

wherotn X is a group of formula CO or OCH, and Q is phenyl -pyrtdw t Z omer 

R Of pros.™, is selected from fluoro. chloro. bromo. methyl and ethyf and 

Aris2-oxo-1.2-dihydropyridin-l-yl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the mvendon is a quinazoline derivative of 
the formula I wherein (R ) m is hydrogen or 7-methoxy 

(R;)„ is 3-cWon>-4-fluoro, 3.4-dichloro. 2,4-difiuoro. 3,4-difiuoro. 3-methyl 2-fluoro-4 (2 
pyndylmethoxy), 3-methy,-4-(2- P yridy,methoxy) or 4-benzoyl-3-chioro- ' 
and Aris 1-imidazolyl. Lbenzimidazolyl. 1-pyrazolyl, 1,2,4-tnazol-l-y/or 2-oxo-l 2- 
dihydropyridin-l-yl; 7 1,1 

or a phannaceutically-acceptable acid-addiuon salt thereof. 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula I:- mowing 

6-(l-mucla 2 olyl)-4- [ 3-memyl-4-(2-pyridylmetho 
4-(4-benzoyl-3-chloroanilino)-6-( 1 -imidazolyl)quinazoline; 
or a pharmaceutically-acceptable acid-addiUon salt thereof.' 

sai; thereof A T^" " *" 1 " * P h ^eutically-acceptable 

nl el 7 T y " y Pn>CeSS ^ l ° bC aPP,iCab,C <° thc P»n of 

Z p COmP ° UndS ' SUltaWe PrOCCSSeS iOC,Ude - for —pie. those illustrated 
L 54 98 ean ApP,iCati ° nS N ° S - 05207 22. 0566226, 0602851. 0635507 and 

I or a nh ^ "T^' * 3 qUina2 ° line derivative <* *e formula 

° r 3 P harmac ^ticaJly-acceptable salt thereof, are provided as a further feature of the 
invention and are Ulustrated by the followmg representauve examples in which, unless 
otherw.se stated. Ar. R>. m. n and R> have any of the meanmgs defined hereinbefore for a 
quinazohne denvative of the formula I. Necessary starting materiais may be obtained bv 
standard procedures of organic chemistry. The preparation of such starting materials is 
described witiun the accompanying non-limiting Examples. Alternatively necessary 
starting materials are obtainable by analogous procedures to those illustrated which are 
within the ordinary skill of an organic chemist. 
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(a) The reaction, conveniently in the presence of a suitable base, of a quinazoline 

of the formula II 




wherein Z is a displaceable group, with an aniline of the formula HI 




A suitable base is, for example, an organic amine base such as, for example, 
pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine, 
Jfci-methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, or, for example, an alkali or 
alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium 
carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide, or, for example, 
an alkali metal hydride, for example sodium hydride. 

A suitable displaceable group Z is, for example, a halogeno. alkoxy, aryloxy 
or sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, 
methanesulphonyloxy or toluene-g-sulphonyloxy group. The reaction is conveniently 
carried out in the presence of a suitable inert solvent or diluent, for example an alkanol or 
ester such as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as 
methylene chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 
1,4-dioxan, an aromatic solvent such as toluene, or a dipolar aprotic solvent such as 
M»N-dimethyIformamide, H.N-dimethylacetamide, &-methylpyrrolidin-2-one or 
dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the 
range, for example, 10 to 250°C, preferably in the range 40 to 80°C. 

The quinazoline derivative of the formula I may be obtained from this process 
in the form of the free base or alternatively it may be obtained in the form of a salt with the 
acid of the formula H-Z wherein Z has the meaning defined hereinbefore. When it is 
desired to obtain the free base from the salt, the salt may be treated with a suitable base. 
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for example, an organic amine base such as. for example, pyridine. 2,6-lutidine. collidine 
4-dimethylaminopyridine. triethylamine, morpholine. N-methylmorphoUne or 
diazabicyclof5.4.0]undec-7-ene, or. for example, an alkali or alkaline earth metal 
carbonate or hydroxide, for example sodium carbonate, potassium carbonate, calcium 
carbonate, sodium hydroxide or potassium hydroxide . 

(b) The reaction, conveniently in the presence of a suitable base as defined 

hereinbefore, of a quinazoline of the formula IV 



- H N 




m 



wherein Z is a displaceable group as defined hereinbefore, with a group of the formula 
Ar-H where Ar is as defined hereinbefore. 

The reaction is conveniendy carried out in the presence of a suitable inert 
solvent or diluent as defined hereinbefore, and at a temperature in the range, for example, 
10 to 250°C. preferably in the range 100 to 200°C. 

When a pharmaceutically-acceptable salt of a quinazoline derivative of the 
formula I is required, for example an acid-addition salt, it may be obtained, for example 
by reaction of said compound with, for example, a suitable acidising a conventional 
procedure. 

Many of the intermediates defined herein are novel, for example, those of the 
formula II and these are provided as a further feature of the invention. 

As stated hereinbefore the quinazoline derivative defined in the present 
invention possesses anti-cell-proliferation activity such as anti-cancer activity which is 
believed to arise from the Class I receptor tyrosine kinase inhibitory activity of the 
compound. These properties may be assessed, for example, using one or more of the 
procedures set out below:- 

(a) An in_yitro assay which determines the ability of a test compound to inhibit 

the enzyme EGF receptor tyrosine kinase. Receptor tyrosine kinase was obtained in 
partially purified form from A^3 1 cells (derived from human vulval carcinoma) by the 
procedures described below which are related to those described by Carpenter et ah, L 
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Biol. Chem., 1979, 254, 4884. Cohen et ah, J. Biol. Chem.. 1982, 257, 1523 and by Braun 
et aL, J. Biol. Chem. . 1 984, 252, 205 1 . 

A-431 cells were grown to confluence using Dulbeccos modified Eagle's 
medium (DMEM) containing 5% fetal calf serum (FCS). The obtained cells were 
homogenised in a hypotonic borate/EDTA buffer at pH 10. 1 . The homogenate was 
centrifuged at 400 g for 10 minutes at 0-4°C The supernatant was centrifuged at 25,000 g 
for 30 minutes at 0-4°C. The pelleted material was suspended in 30 mM Hepes buffer at 
pH 7.4 containing 5% glycerol, 4 mM benzamidine and 1 % Triton X-100, stirred for 1 
hour at 0-4°C, and recentrifiiged at 100,000 g for 1 hour at 0-4°C The supernatant, 
containing solubilised receptor tyrosine kinase, was stored in liquid nitrogen. 

For test purposes 40 pi of the enzyme solution so obtained was added to a 
mixture of 400 pi of a mixture of 150 mM Hepes buffer at pH 7.4, 500 pM sodium 
orthovanadate, 0.1% Triton X-100, 10% glycerol, 200 pi water, 80 pi of 25 mM DTT and 
80 pi of a mixture of 12.5 mM manganese chloride, 125 mM magnesium chloride and 
distilled water. There was thus obtained the test enzyme solution. 

Each test compound was dissolved in dimethyisulphoxide (DMSO) to give a 
50 mM solution which was diluted with 40 mM Hepes buffer containing 0. 1 % Triton 
X-100, 10% glycerol and 10% DMSO to give a 500 pM solution. Equal volumes of this 
solution and a solution of epidermal growth factor (EGF; 20 pg/ml) were mixed. 

[y- 32 P] ATP (3000 Ci/mM, 250 pCi) was diluted to a volume of 2 ml by the 
addition of a solution of ATP (100 pM) in distilled water. An equal volume of a 4 mg/ml 
solution of the peptide Arg-Arg-Leu-Ue-Glu-Asp-Ala-GIu-Tyr-Ala-Ala-Arg-Gly in a 
mixture of 40 mM Hepes buffer at pH 7.4, 0.1% Triton X-lOO.and 10% glycerol was 
added. 

The test compound/EGF mixture solution (5 pi) was added to the test enzyme 
solution ( 10 pi) and the mixture was incubated at 0-4°C for 30 minutes. The ATP/peptide 
mixture ( 10 pi) was added and the mixture was incubated at 25°C for 10 minutes. The 
phosphorylation reaction was terminated by the addition of 5% trichloroacetic acid (40 pi) 
and bovine serum albumin (BSA; 1 mg/ml, 5 pi). The mixture was allowed to stand at 
4°C for 30 minutes and then centrifuged. An aliquot (40 pi) of the supernatant was placed 
onto a strip of Whatman p 81 phosphocellulose paper. The strip was washed in 75 mM 
phosphoric acid (4x10 ml) and blotted dry. Radioactivity present in the filter paper was 
measured using a liquid scintillation counter (Sequence A). The reaction sequence was 
repeated in the absence of the EGF (Sequence B) and again in the absence of the test 
compound (Sequence C). 

Receptor tyrosine kinase inhibition was calculated as follows:- 
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100 - (A-B) 
% Inhibition = . ' x \qq 

C-B 



The extent of inhibition was then determined at a range of concentrations of 
test compound to give an IC 50 value. "«uonsoi 
(b) An invkro assay which determines the ability of a test compound to inhibit the 

EGF-sUmulated growth of the human nasopharyngeal cancer cell line KB 
KB cells were seeded into wells at a density of 1 x 10* - 1.5 x 10* ce ll s pe r we u ^ 
grown for 24 hours in DMEM supplemented with 5% PCS (charcoal-stripped) Cell 
growth was determined after incubation for 3 days by the extent of metabolism of MTT 
tetrazohum dye to furnish a bluish colour. Cell growth was then determined in the 

^7 ° f EGF (1 ° 0g/m,) ° r in the P— of EGF (10 ng/ml) and a test compound at a 
range of concentrations. An IC 50 value could then be calculated. 

(c) An in yivs assay in a group of male rats which determines the ability of a test 

compound (usually administered orally as a ball-milled suspension in 0.5% polysorbate) to 
inhibit the stimulation of liver hepatocyte growth caused by the administration of the 
growth factor TGFcc (400 M g/kg subcutaneously. usually dosed twice. 3 and 7 hours 
respecuvely after the adrninistration of the test compound). 

In a control group of rats, the administration of TGFcc causes on average a 
5-fold stimulation of liver hepatocyte growth. 

Cell-growth in the control and test animals is determined as follows-- 
On the morning of the day after the dosing of the test compound (or 0.5% 
polysorbate ,n the control group), the animals are dosed with bromodeoxyuridine (BrdU- 
100 mg/kg intraperitoneal*). The animals are lulled four hours later and the livers are ' 
excised. Slices are cut from each liver and the uptake of BrdU is determined by a 
conventional immunohistochemical technique similar to that described on pages 267 and 
268 of an article by Goldsworthy et aj. in Chemically Induced Cell Proliferation: 
Imphcauons for Risk Assessment, Wiley-Liss Inc.. 1991, pages 253-284. Further tests 
were carried out using a range of doses of the test compounds to allow the calculation of 
an approximate ED 50 value for the inhibition of liver hepatocyte proliferation as 
determined by inhibition of the uptake of BrdU. 

(d) An iitvivo assay in a group of athymic nude mice (strain ONU: Alpk) which 

determines the ability of a test compound (usually administered orallv as a ball-milled 
suspense in 0.5% polysorbate) to inhibit the growth of xenografts of the human vulval 
epidermoid carcinoma cell line A43 1 . 

A43 1 cells were maintained in culture in DMEM supplemented with 5% FCS 
and 2mM glutamine. Freshly cultured cells were harvested by trypsinization and injected 
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subcutaneously (10 million cells/0.1 ml/mouse) into both flanks of a number of donor 
nude mice. When sufficient tumour material was available (after approximately 9 to 14 
days), fragments of tumour tissue were transplanted into the flanks of recipient nude mice 
(test day 0). On the eighth day after transplantation (test day 7) groups of 8 to 10 mice 
with similar-sized tumours were selected and dosing of the test compound was 
commenced. Once-daily dosing of test compound was continued for a total of 13 days 
(test days 7 to 19 inclusive). In some studies the dosing of the test compound was 
continued beyond test day 1 9, for example to test day 26. In each case, on the following 
day the animals were killed and final tumour volume was calculated from measurements 
of the length and width of the tumours. Results were calculated as a percentage inhibition 
of tumour volume relative to untreated controls. 

Although the pharmacological properties of the compounds of the formula I 
vary with structural change as expected, in general activity possessed by compounds of the 
formula I may be demonstrated at the following concentrations or doses in one or more of 
the above tests (a), (b), (c) and (d):- 

Test (a):- IC50 in the range, for example, 0.01-1 uM; 

Test(b):- IC50 in the range, for example, 0.1-10 uM; 

Test (c):- ED50 in the range, for example. 1-100 mg/kg; 

Test (d):- 20 to 70% inhibition of tumour volume from a daily dose in the 

range, for example, 50 to 400 mg/kg. 
Thus, by way of example, the compound 
4-(3-methylanilino)-6-(l-imidazolyI)quinazbline has an IC 50 of 0.026 uM in Test (a), an 
IC 50 of 0.51 uM in Test (b), an ED 50 of <12.5 mg/kg in Test (c) and gives 63% inhibition 
in Test (d) at a dosage of 200 mg/kg/day. 

According to a further aspect of the invention there is provided a 
pharmaceutical composition which comprises a quinazoline derivative of the formula I, or 
a pharmaceuucally-acceptabie salt thereof, as defined hereinbefore in association with a 
phanmaceutically-accep table diluent or earner. 

The composition may be in a form suitable for oral administration, for 
example as a tablet or capsule, for parenteral injection (including intraveous, 
subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, suspension or 
emulsion, for topical administration as an ointment or cream or for rectal administration as 
a suppository. 

In general the above compositions may be prepared in a conventional manner 
using conventional excipients. 

The quinazoline derivative will normally be administered to a warm-blooded 
animal at a unit dose within the range 5-5000 mg per square meter body area of the animal, 
i.e. approximately 0.1-100 mg/kg. and this normally provides a therapeutically-effective 
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dose A unit dose form such as a .able, or capsule will usually comain for examnle , ,<„ 
rug of acuve ingmdien.. Preferably a daily dose iu d* range of f 
However ure daily dose wfi, ^ceasarlly be ^ ^ upon £ 
panrcular roure of adminisrradon. and dre severity of d. filness being ZT 

J ACro ^ gtoafu ^ r ^<of*ep re semi„ven t iou t herei sprovi dc4a 
quurazoune denvauve of .he fonnula , as defined hereinbefore for use in a nZdtf 

ueanneniofuiehuraanoranimalbodybytherapy. 

"and c.H , 7 haV,! f0 "" d """ "* C ° mp0Unds of "* Possess 
|n tt .el,. pro „f era u on proper which a rc believed ,„ arise f ro m rheir Class I £Zr 
.ryrosure kmase .nhibirory acdviry. Accordingly lhe comp0(Jnds „, ~ 

orru pan by Class 1 mcepror ryrosme kinase enzymes. i.e. dre compounds mav be used ro 
produce a Class , recepror ry ros ine kinase .nhibirory effec. in a wl-hlooZr^n 
need of such ueahnen, TT.ua .he compound* of .he presen. invendon provide T^Z 

mcep,or .yro s ,„. kuras. enzymes. i.e. .he compounds may be used ro pnxluce an 
Mferauve effec. mediared alone or in pan by *. inhibidon of Class I recepror 

use,r T°' ^ COn,POUndS ° f »— *»— - expect be 

usefid ,„ me ueaur,en, o, cancer by providing an an,i-p roUfemi ve eflec, p^cnWy * 

breast lung, colon, reenrm. sromach. P ro S[a ,e. bladder, pancreas and ova™ The 

cell-proliferation diseases such as psoriasis. 

n J ,. 7 hUS aCCOrding t0 tWs of the invention there is provided the use of a 

deZ r IT' ° f ** f0rmU,a 1 " 3 P h ™^a,, y .accepL,e salt thereof, as 
*fin* hereinbefore m the manufacture of a medicament for use in the production of an 
anu-cell-prohferauon effect in a warm-blooded animal such as man 

a m ,,h H f A T ding t0 3 fUrthCr fCatUre ° f tWS MpeCI ° f thc inventio " there is provided 
amethod for producing an anti-cell-proliferation effect in a warm-blooded animal, such as 
man in need of such treatment which comprises administering to said animal an effective 
amount of a qu.nazoline derivative as defined immediately above. 

As stated above the size of the dose required for the therapeutic or 
prophylacuc treatment of a particular cell-proliferation disease will necessarilv be varied 
£T"l T ? h °T atCd ' *" rOUtC ° f adminis ^ion and the severity of the illness 
^nv"" d AUnitdOSCinthe ^ f - "ample. 1-100 mg/kg. preferably ,-SOmg/kg 
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The anti-cell-proliferation defined hereinbefore may be applied as a sole 
therapy or may involve, in addition to the quinazoline derivative of the invention, 
conventional radiotherapy or one or more other anti-tumour substances, for example those 
selected from, for example, mitotic inhibitors, for example vinblastine; alkylating agents, 
for example cis-platin, carboplatin and cyclophosphamide; antimetabolites, for example 
5-fluorouracil, cytosine arabinoside and hydroxyurea, or, for example, one of the preferred 
antimetabolites disclosed in European Patent Application No. 239362 such as 
N- { 5-[N^3,4-dihydro-2-methyl-4^ 

thenoyl } -L-glutamic acid; intercalating antibiotics, for example adriamycin and 
bleomycin; enzymes, for example asparaginase; topoisomerase inhibitors, for example 
etoposide; biological response modifiers, for example interferon; and anti-hormones, for 
example antioestrogens such as 'NOLVADEX' (tamoxifen) or, for example antiandrogens 
such as 'CASODEX* (4 , -cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3 - 
(trifluoromethyl)propionanilide). Such conjoint treatment may be achieved by way of the 
simultaneous, sequential or separate dosing of the individual components of the treatment. 
According to this aspect of the invention there is provided a pharmaceutical product 
comprising a quinazoline derivative of the formula I as defined hereinbefore and an 
additional anti-tumour substance as defined hereinbefore for the conjoint treatment of 
cancer. 

As stated above the quinazoline derivative defined in the present invention is 
an effective anti-cancer agent, which property is believed to arise from its Class I receptor 
tyrosine kinase inhibitory properties. Such a quinazoline derivative of the invention is 
expected to possess a wide range of anti-cancer properties as Class I receptor tyrosine 
kinases have been implicated in many common human cancers such as leukaemia and 
breast, lung, colon, rectal, stomach, prostate, bladder, pancreas and ovarian cancer. Thus it 
is expected that a quinazoline derivative of the invention will possess anti-cancer activity 
against these cancers. It is in addition expected that a quinazoline derivative of the present 
invention will possess activity against a range of leukaemias, lymphoid malignancies and 
solid tumours such as carcinomas and sarcomas in tissues such as the liver, kidney, 
prostate and pancreas. 

It is further expected that a quinazoline derivative of the present invention 
will possess activity against other cell-proliferation diseases such as psoriasis and benign 
prostatic hypertrophy (BPH). 

It is also to be expected that a quinazoline derivative of the invention will be 
useful in the treatment of additional disorders of cellular growth in which aberrant cell 
signalling by way of receptor tyrosine kinase enzymes, including as yet unidentified 
receptor tyrosine kinase enzymes, are involved. Such disorders include, for example. 
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inflammation, angiogenesis, vascular restenosis, immunoJogical disorder, „ 
kidney disease and blastocyte maturation and implantation. 

The invention will now be illustrated in the following non is' m v c 
in which, unless otherwise stated:- knowing non-limitmg Examples 

(i) evaporations were carried out bv rotarv evanr.™,;,, - ■ • 

On) column chromatography (by the flash procedure) Md ^ 
houtd chromat^phy (MPLC, were performed on MenL bJJ^ST ~ 

tnaaimum a^T " " ^ " "°' ~ - 

(v) melting points were determined usine a Meftw cdao 

Point apparau., an oll-bath appals or a Koffler tap^^T ^ 
(vt) the structures of the end-products of the formula I were confi™t k 

proton magnetic resonance chemical shift valuer m „ J L q 

■ . . am " va ^ues were measured on the delta «rai»» 

pea, muluhcities are shown as follows: , singlet; d. doublet; , triplet; 1 

assess h , ,ntCnned,ates were not generally fully characterised and purity was 
assessed by thm layer chromatography (TLC), infra-red (IR) or NMR analysis- 
(vui) the following abbreviations have been used:- 

DMF N,N-dimethylformamide; 

DMA N,N-dimethylacetamide; 

NMP N-methylpyrrolidin-2-one; 

DMSO dimethylsulphoxide. 
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Example 1 

A mixture of 4-chloro-6-(l-imidazolyl)quinazoiinc (0.35 g) and 
3-niethylaniline (0. 162 ml) in isopropanol (5 ml) was heated at reflux for 1 hour. The 
mixture was evaporated and the residue was suspended in a mixture of methylene chloride 
methanol and triethylarnine. The suspension was chromatographed on silica using a 
mixture of methylene chloride and methanol, increasing in polarity from pure methylene 
chloride to a 19: 1 mixture of methylene chloride: methanol as eluent. There was thus 
obtained 4-(3-methyIanilino)-6-(l-imidazoIyl)quinazoline in 39% yield, m.p. 218-232°C; 
NMR Spectrum: (CD3SOCD3) 2.36 (s, 3H), 6.98 (d, IH), 7.21 (s, 1H), 7.31 (m, IH), 7.64 
(s, 1H), 7.68 (d, IH), 7.89 (s, IH), 7.91 (d, IH), 8.18 (m, 1H), 8.41 (s, 1H), 8.60 (s, IH), 
8.77 (d, 1H); 9.72 (s, IH), 

Elemental Analysis : Found C 70.3; H, 5.1; N, 22.5; 
CigHtsNs 0.33H 2 O requires C, 70.2; H, 5.1; R 22.7%. 

The 4-chloro-6-( I -imidazolyl)quinazoline used as a starting material was 
prepared as follows: - 

A mixture of 5-chloro-2-nitrobenzonitrile (20.0 g) and imidazole (22.3 g) in 
DMA (150 ml) was heated at 140°C for 6 hours. The mixture was evaporated and the 
residue was triturated with water to give 5-(l-imida2olyl)-2-nitrobenzonitrile (25.3 g); 
NMR Spectrum: (CD3SOCD3) 7.20 (d, IH), 8.05 (t, IH), 8.28 (m, IH), 8.62 (m, 2H), 8.51 
(d, 1H); 

Elemental Analysis : Found C, 55.5; H, 3.0; N, 27.2; 
C10H6N4O2 requires C, 56. 1 ; H, 2.8; N, 26.2%. 

A mixture of 5-(l-inudazolyl)-2-mtrobenzonitrile (2.14 g), hydrazine 
hydrate (2 ml), ethanol (25 ml) and DMA ( 10 ml) was stirred and heated to 40°C. Raney 
nickel (0.6 g) was added in portions whilst maintaining the temperature at 
40-50°C. The mixture was stirred at 40-50°C for 2 hours. The Raney nickel was filtered 
off, the mixture was evaporated and the residue was triturated with ethyl acetate (10 ml) to 
give 2-amino-5-(l-imidazolyl)benzamide (2.03 g); 

NMR Spectrum : (CD 3 SOCD 3 ) 6.70 (s, 2H), 6.79 (d, 1H), 7.03 (s, IH), 7.2 (s, IH), 7.37 (s, 
IH), 7.55 (s, IH). 7.71 (d, IH), 7.73 (s, IH), 8.02 (s, 1H); 
Elemental Analysis : Found C, 58.4; H, 6.7; N, 24.4; 
C IO HioN 4 0 DMA requires C, 58.1: H, 6.6; N, 24.4%. 
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A mixture of 2-amino-5-(l-imida2olyl)benzamide (12.0 g) and formamide 
(30 ml) was heated at I60°C for 3 hours. The mixture was cooled and added to water. 
The precipitate was filtered off and washed with water to give 6-(l-iirudazolyl)-3.4- 
dihydroquinazolin-4-one (7.5g); 

NMR Spectrum : (CD,SOCD 3 ) 7.15 (s. 1H). 7.80 (s, 1H). 7.90 (s, 1H), 8.13 (m. 2H) 8 26 
(d. 1H),8.41 (s, 1H); 

Elemental Analysis: Found C, 55.7; H, 4. 1; N, 23.6; 
C, ,H 8 N 4 0 1.3H 2 0 requires C, 56.0; H, 4.5; N. 23.8%. 

p 6-( 1 -Imidazolyl)-3,4-dihydroquinazolin-4-one ( 1 .0 g) was dissolved in 

phosphorus oxychloride (15 ml). DMF (2 drops) was added and the mixture was heated at 
reflux for 1 hour. The mixture was evaporated, the residue was dissolved in methylene 
chloride, washed with sodium bicarbonate solution and the organic layer was dried 
(MgS0 4 ) and evaporated to give 4-chloro-6-(l-imidazoIyl)quinazoline (0.36 g) which was 
used without further purification. 

Example 2 

A mixture of 4-chloro-6-(l-imidazolyl)quinazoline (3.8 g) and 3-chloro-4- 
fluoroaniline (2.64 g) in isopropanol (50 ml) was heated to reflux for 3 hours. The solid 
product so obtained was filtered off. washed with isopropanol and with diethyl ether and 
dried. The solid so obtained was suspended in water (40 ml) and an aqueous ammonium 
hydroxide solution (15 ml) was added. The mixture was stirred for 10 minutes, the solid 
was filtered off. washed with 20% aqueous ammonium hydroxide solution, with water, 
with acetone and with diethyl ether and dried to give 4-(3-chloro-4-fluoroanilino)-6-(l- 
imidazolyOquinazoline (1.10 g); 

NMR Spectrum : (CD,SOCD,) 7.22 (s. 1H). 7.49 (t. 1H). 7.84 (m, 1H). 7.88 (s. 1H), 7.96 
(d, lH).8.19(t. lH).8.24(m. 1H). 8.40 (s. IH). 8.68 (s. lH),8.74(d, lH).9.90(s. 1H); 
Elemental Analytic- Found C, 58.0; H, 3.2; N. 19.4; 
C,7H,,N5ClF0.75H2O requires C. 57.7; H. 3.5; N. 19.8%. 



Example 3 

Sodium hydride (0.24 g) was added to a solution of 2-hydroxypyridine 
(0.95 g) in NMP (10 ml) and the mixture was stirred at ambient temperature for 30 
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minutes. A mixture of a portion (3 ml) of the resultant solution and 4-(3,4- 
dichloroaniiino)-6-fluoroquinazoline hydrochloride (0.172 g) was heated at 215°C for 10 
hours. The reaction mixture was acidified with glacial acetic acid and evaporated at 90°C 
under high vacuum. The residue was chromatographed on silica using a mixture of 
methylene chloride and methanol, increasing in polarity from pure methylene chloride to a 
19: 1 mixture of methylene chloride: methanol as eluent. The product so obtained was 
triturated with a 1:1 mixture of isopropanol and ethyl acetate. The solid was filtered off, 
washed with ethyl acetate and dried under high vacuum to give 4-(3 t 4-dichloroanilino)-6- 
(2-oxo- 1 ,2-dihydropyridin- 1 -yOquinazoline (0.099 g); 

NMR Spectrum: (CD3SOCD3) 6.44 (m, 1H), 6.57 (m, 1H), 7.55-7.66 (m, 1H), 7:68 (d, 
1H), 7.75-8.00 (m, 4H), 8.34 (d. 1H), 8.65 (s, 1H), 8:78 (s, 1H), 9.78 (s, 1H); 
Elemental Analysis : Found C, 59.7; H, 3.2; N, 14.4; 
Ci9H, 2 Cl 2 N40 requires C 59.7; H, 3.2; N, 14.6%. 

The 4-(3 t 4-dichloroanilino)-6-fluoroquinazoline hydrochloride used as a 
starting material was prepared as follows:- 

A mixture of 2-amino-5-fluorobenzoic acid (2.07 g) and formamide (4 ml) 
was heated at 160°C for 2 hours, and for a further 2 hours at 180°C. The reaction mixture : 
was allowed to cool and water was added. The reaction product was filtered off and 
washed with water and with diethyl ether to give 6-fluoro-3.4-dihydroquinazoIin-4-one in 
78% yield; m.p. 269-27 1 °C; 

Elemental Analysis : Found C 58.2; H, 3.0; N, 16.9; 
C8H4N2OF requires C, 58.9; H, 2.5; N, 17.2%. 

e-Fluoro^Adihydroquinazolin^-one (1.0 g) was suspended in a mixture 
of thionyl chloride (10 ml) and DMF (1 to 2 drops). The mixture was heated to reflux for 
2 to 3 hours and allowed to cool. Solvent was removed by evaporation and the residue 
was dried under vacuum to give 4-chloro-6-fluoroquinazoIine which was used without 
further purification. 

A mixture of 4-chIoro-6-fluoroquinazoline (2 g), 3,4-dichloroaniline (1.78 
g) and isopropanol (30 ml) was heated at reflux for 2 hours. The resulting solid was 
Altered off, washed with isopropanol and with diethyl ether to give 4-(3 f 4- 
dichloroanilino)-6-fluoroquinazoline hydrochloride (3.2 g). m.p. >300°C; 
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imUtecmn: (CD,S0CD 3 ) 7.74 (d, IH), 7.88 (m, IH). 8.07 (m, 2H). 8.24 (d. 1H) 8 97 
(m, 1H), 8.98 (s, 1H); 

Elemental Analysis- Fo.mH r aq -7. H 2 ,6; N, 12.1. 
CuH 8 Cl 2 FN 3 1.0HC1 requires C. 48.6; H, 2.6; N, 12.2%. 

Example 4 

A mixture of 4-chloro-6-( 1 -imidazolyl)quinazoline (0.74 g), 2,4- 
difluoroaniline (0.6 1 g) and isopropanol ( 10 ml) was stirred and heated to reflux for 4 
hours. The mixture was cooled to ambient temperature and the solid was isolated and 
washed in turn with isopropanol and diethyl ether. The solid so obtained was suspended in 
water ( 10 ml) and a concentrated aqueous ammonium hydroxide solution (4 ml) was 
added. The mixture was stirred at ambient temperature for 30 minutes. The mixture was 
filtered and the solid so obtained was washed in turn with water and with diethyl ether. 
The solid was purified by column chromatography using a 100:8: 1 mixture of methylene 
chloride, methanol and dilute aqueous ammonium hydroxide as eluent. There was Uius 
obtamed 4-(2,4-difluo ro aruUino)-6-(l-imida 2 olyl)qum^ (0.07 g), m.p. 232-234°C; 
NMR Spectrum : (CD 3 SOCD 3 ) 7.15 (m, 1H), 7.2 (s. 1H), 7.4 (m, 1H). 7.6 (m, 1H), 7.85 
(s. 1H), 7.9 (d. 1H), 8.2 (m, 1H), 8.38 (s. 1H), 8.5 (s, 1H), 8.7 (d, 1H), 9.8 
(broad s, 1H); 

Elemental Analysis Found C, 62.6; H, 3.4; N, 21.2; 
C,7H, ,F 2 N 5 0.2H 2 O requires C, 62.5; H, 3.5; N, 2 1 .4%. 



Example S 

Using an analogous procedure to that described in Example 4, 
4-chloro-6-(l-imidazolyl)quinazoline was reacted with 3,4-difluoroaniline to give 
4-(3,4-difluoroanilino)-6-(l-imidazolyl)quinazoline in 35% yield. 

NMR Spectrum : (CD 3 SOCD 3 ) 7.2 (s. 1H). 7.4-7.7 (m. 3H). 7.95 (d. 1H). 8.1 (m. IH). 8.2 
(m. 1H). 8.4 (s. 1H). 8.65 (s, 1H), 8.7 (d, IH). 9.7 (broad s. 1H). 
Elemental Analysis: Found C, 62.2; H. 3.6; N. 20.6; 
CnHuFzNj 0.4H 2 O requires C. 61.7; H. 3.6; N. 21.2%. 
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Example 6 

Using an analogous procedure to that described in Example 4, 
4^Moro-6-(2-methylimidazol- 1 -yl)quinazoiine was reacted with 3-c Woro-4-fluoroaniline 
to give 4-(3^hloro^nuoroanil^ in 10% yieJd; 

fsTMR Spectrum: ( CD3SOCD3) 2.4 (s, 3H), 7.0 (d, 1H), 7.4 (m, 2H), 7.6 (m, 1H), 7.95 (d, 
2H), 8.2 (m, 1H), 8.6 (s, 1H), 8.7 (s, lH) t 9.7 (broad s, 1H). 

The 4K:hloro-6-(2-methylimijdazol-l.yl)quinazoline used as a starting 
material was obtained as follows :- 

3-Fluorobenzonitrile (25 g) was added dropwise to a stirred mixture of 
potassium nitrate (21.1 g) and concentrated sulphuric acid (150 ml) which had been cooled 
in a mixture of salt and ice. The mixture was stirred at ambient temperature for 45 
minutes. The mixture was poured onto ice (800 ml) and the precipitate was isolated. The 
solid so obtained was dissolved in methylene chloride, dried (MgS0 4 ) and the solution 
was evaporated to give 5-fluoro-2-nitrobenzonitrile ( 19 g). 

A portion (5 g) of the material so obtained was reacted with 2- 
methylimidazole using an analogous procedure to that described in the first paragraph of 
the portion of Example 1 which is concerned with the preparation of starting materials. 
There was thus obtained 5-(2-methylimidazoM-yl)-2-nitroben2onitrile in 75% yield. 

The material so obtained was used in place of 5-(l-imidazolyl)-2- 
nitrobenzonitrile as the starting material for the sequence of reactions described in the 
second, third and fourth paragraphs of the portion of Example 1 which i§ concerned with 
the preparation of starting materials. There was thus obtained 4-chloro-6-(2- 
methylimidazol-l-yi)quinazoiine in 54% yield. 

Example 7 

2-Aminoacetaldehyde diethyl acetal (0.2 ml) and triethylamine (0.2 ml) 
were added in turn to a stirred mixture of 4-(3-chloro-4-fluoroanilino)-6-isothiocyanato-7- 
methoxyquinazoline (0.3 g) and ethanol (5 ml). The mixture was heated to reflux for 1 
hour. The mixture was evaporated, 3N aqueous hydrochloric acid (5 ml) was added and 
the resultant mixture was heated to reflux for 1 hour. The mixture was cooled to ambient 
temperature and the precipitate was isolated and dried. There was thus obtained 4-(3- 
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chloro^nuou> a rdlino).7^cthoxy.6<2.moKoA. imidazolin-l-yDquinazoline 
hydrochloride salt (0.32 g), m.p. 226-228°C; 

NMR^ectrum: (CD 3 SOCD 3 ) 4.0 (s. 3H), 7.1 (, 1 H ). 7.2 ft. 1H). 7.52 (s, 1H) 7 55 ft 
»H>. 7.7 (m, 1H, 8.05 (m. ,H). 8.9 (s. 1H). 8.95 (s, 1H). 1 1.3 (broa d s, 1H), 12.5 (broad s, 

Elemental Analytic- Found C, 43.8; H, 4. 1 ; N, 13.8; 
C l8 H l3 ClFN 5 OS 1.5HC1 2H 2 0 requires C. 43.9; H. 3.8; N, 14.2%. 

The 4K3<hloro-4-fluoroanUino)-6-isothiocyar ia to-7-methoxy qu ina 2 oIine 
hydrochloride salt used as a starting material was obtained as follows:- 

Using an analogous procedure to that described in Example 1, 4 J-dichloro- 
6-mtroqumazoline (European Patent Application No. 0635498. within Example 9) was 
reacted with 3-chloro-4-fluoroaniline to give 7-chJoro^-(3-chloro-4-flu 0 roanilino)-6- 
nitroquinazoline in 45% yield. 

Sodium methoxide (3.8 g) was added portionwise to a stirred mixture of 7- 
cWo ro -4-(3-c W oro-4-nuoroanilino)-6-nitroquinazoline (3.5 g) and DMSO (50 ml) which 
was cooled in an ice-bath. The mixture was stirred at ambient temperature for 3 hours 
The mixture was acidified by the addition of glacial acetic acid and then evaporated The 
restdue was purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. There was thus obtained 4-(3-chloro-4- 
fluoroaniiino)-7-methoxy-6-nitroquinazoline (2.9 g). 

A mixture of a portion (2.6 g) of the material so obtained, 10% palladium 
Wcarbon cataJyst (0.35 g), ethanol (120 ml) and DMA (100 ml) wis stirred under an 
atmosphere of hydrogen gas at ambient temperature for 1 hour and then at 40°C for 2 
hours. The mixture was filtered and the filtrate was evaporated. The residue was purified 
by column chromatography using a 19: 1 mixture of methylene chloride and methanol as 
eluent. There was thus obtained 6-amino^-(3-chloro^-fluoroanilino)-7- 
methoxyquinazoline (0.34 g); 

NMR^ectrum: (CD 3 SOCD 3 ) 3.96 (s. 3H). 5.48 (broad s, 2H). 7. 11 (s , 1H). 7.38 (s. 1H) 
7.49 (t, 1H), 7.81 (m. 1H), 8.18 (m. 1H), 8.39 (s. 1H). 9.4 (broad s. 1H). 

After repetition of the previous steps, thiophosgene (0.5 ml) was added 
dropwise to a stirred solution of 6-amino-4-(3-chloro-4-n U o ro anilino)-7- 
methoxyquinazoline fl.65 g ) in 2N aqueous hydrochloric acid (45 ml). The mixture was 
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stirred at ambient temperature for 16 hours. The precipitate was isolated and dried to give 
4^3K:hloro^fluoroanilino)-6-isothiocyanato-7-methoxyquina2oiine which was used 
without further purification. 

Example 8 

A mixture of 4-(3-chloro-4-fluoroanilino)-7-methoxy-6-(2-thioxo-4- 
imidazolin-l-yl)quinazoline (0.84 g) and aqueous nitric acid (20%, 20 ml) was stirred and 
heated until the evolution of nitrogen dioxide was noted. The mixture was heated for a 
further 15 minutes. The mixture was cooled to ambient temperature and water (20 ml) 
was added. The mixture was basified by the addition of a concentrated aqueous 
ammonium hydroxide solution. The resultant mixture was cooled in an ice bath and the 
resultant precipitate was isolated and dried. There was thus obtained 4-(3-chlon>4- 
fluoroanilino)-6-(l-imidazolyl)-7-methoxyquina2oline (0.46 g); m.p.233-237°C; 
NMR Spectrum : (CD3SOCD3) 4.05 (s, 3H), 7.2 (s, 1H), 7.5 (m, 2H), 7.65 (s, 1H), 7.9 (m, 
1H), 8.1 (s, 1H), 8.25 (m, 1H), 8.65 (s, IH), 8.7 (s, 1H), 9.9 (broad s, 1H); 
Elemental Analysis : Found C 50.2; H, 4.2; N, 18.1; 
CgH^ClFNsO 0.5HNO 3 1.5H 2 0 requires C, 50.5; H, 3.9; N, 18.0%. 

Example 9 

Using an analogous procedure to that described in Example 4, 4-chloro-6- 
(l-imidazolyl)quinazoline was reacted with 4-amino-3-fluorophenyl 2-pyridylmethyl ether 
to give 4-[2-fluoro-4-(2-pyridylmethoxy)anilino]-6-(l-imidazolyl)quinazoline in 7% yield; 
NMR Spectrum : (CD3SOCD3) 5.23 (s, 2H), 6.95 (m, 1H), 7.1 (m, 1H). 7.2 (s, 1H), 7.38 
(m, 1H), 7.44 (t, 1H), 7.58 (d, 1H), 7.83-7.95 (m, 3H), 8.2 (m, 1H), 8.4 (s, 1H), 8.48 (s, 
1H), 8.6 (in, 1H), 8.71 (d, 1H), 9.72 (broad s, 1H); 
Elemental Analysis : Found C, 65.1; H, 4.1; N, 19.8; 
C 2 3H !7 FN 6 0 0.75H 2 O requires C 64.9; H, 4.4; N, 19.7%. 

The 4-amino-3-fluorophenyi 2-pyridylmethyl ether used as a starting 
material was obtained as follows:- 

A mixture of 3-fluoro-4-nitrophenol (3. 14 g) f 2-pyridylmethyl chloride 
(3.28 g), potassium carbonate (5.52 g) and DMF (20 ml) was stirred at ambient 
temperature for 16 hours. The mixture was partitioned between ethyl acetate and water. 
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NMR Spectram : (CD3SOCD3) 2.32 (s, 3H), 5.35 (s. 2H), 7.21 (d, 1H), 7.35 (m, 1H), 7.55 
(d, IH), 7.85 (m. 1H), 8.09 (m, 1H), 8.1 (s, 1H), 8.6 (m. 1H). 

After repetition of the previous step, a mixture of 5-nitro-2-tolyl 2- 
pyridylmethyl ether (2 g), iron powder ( 1 g), concentrated hydrochloric acid (1 ml) % water 
(2 ml) and ethanol (50 ml) was stirred and heated to reflux for 4 hours. The mixture was 
cooled to ambient temperature, basified by the addition of 2N aqueous sodium hydroxide 
solution and extracted with methylene chloride. The organic phase was dried (MgS0 4 ) 
and evaporated. There was thus obtained 5-amino-2-tolyl 2-pyridylmethyl ether in 97% 
yield. 

NMR Spectrum: (CD3SOCD3) 2.09 (s, 3H), 4.61 (s, 2H), 5.0 (s, 2H), 6.32 (m, 1H), 6.42 
(d, 1H), 6.67 (d, 1H), 7.31 (m, 1H), 7.50 (d, 1H), 7.81 (m, 1H), 8.54 (m, 1H). 

Example 11 

Using an analogous procedure to that described in Example 4 except that 
the reaction product was basified by treatment with a saturated aqueous sodium 
bicarbonate solution rather than with a concentrated aqueous ammonium hydroxide 
solution, 4-chloro-6-( 1 -imidazolyl)quinazoline was reacted with 4-amino-2- 
chlorobenzophenone to give 4-(4-benzoyl-3-chloroanilino)-6-(l-imidazolyl)- 
quinazoline in 11% yield, m.p. 220-223°C; 

NMR Spectrum : (CD3SOCD3) 7.2 (s, 1H), 7.5-7.8 (m, 6H), 7.9 (s, 1H), 8.0 (d, 1H), 8.1 
(m, 1H), 8.25 (m, 1H), 8.3 (d, 1H), 8.4 (s, 1H), 8.78 (s, 1H), 8.8 (d, 1H), 10.0 (broad s, 
1H); 

Elemental Analysis : Found C 66.6; H, 3.8; N, 16.1; 
C 2 4H, 6 C1N 5 0 0.5H 2 O requires C, 66.3; H, 3.9; N. 16.1%. 

The 4-amino-2-chlorobenzophenone used as a starting material was 
obtained as follows:- 

A mixture of 2-chloro-4-nitrobenzoic acid (20 g). thionyl chloride (40 ml) 
and DMF (5 drops) was stirred and heated to reflux for 1 hour. The mixture was 
evaporated to give 2-chloro-4-nitrobenzoyl chloride which was used without further 
purification. 

Aluminium chloride ( 14 g) was added portionwise to a stirred mixture of 
the 2-chloro-4-nitrobenzoyl chloride so obtained and benzene (50 ml) which had been 
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NMR Spectrum: (CD3SOCD3) 7.46 (t, 1H), 7.85 (m, IH), 7.94 (d. 1H), 7.99 (s. 1H), 8.18 
(m, 1H), 8.33 (m, 1H), 8.65 (s. 1H), 8.85 (s, 1H), 8.91 (d, 1H), 9.99 (broad s, 1H); 
Elemental Analysis : Found C 54.5; H, 2.7; N, 18.3; 
CpHioChFNj requires C 54.6; H, 2.7; N, 18.7%; and 

4-(3-chloro-4-fluoroanilino)-6-(l-pyrazolyI)quinazoline (0.093 g) t m.p. 243-244°C; 
NMR Spectrum: (CD3SOCD3) 6.68 (m, 1H), 7.45 (t, 1H), 7.87 (in, 1H). 7.94 (d, 1H), 8.19 
(m, 1H), 8.39 (m, 1H), 7.87 (m, 1H), 8.61 (d, 1H), 8.63 (s, 1H), 8.91 (d, 1H), 10.0 (broad 
s, 1H); 

Elemental Analysis : Found C 59.9; H, 3.2; N, 20.1; 
C, 7 H,|C1FN 5 requires C, 60.1; H, 3.3; N, 20.6%. 

The 6-( l-pyrazolyl)-3,4-dihydroquinazolin-4-one used as a starting material 
was obtained as follows:- 

A mixture of 5-fluoro-2-nitroberizonitrile (0. 166 g), pyrazole (0.272 g), 
triethylamine (0.55 ml) and DMSO (3 ml) was stirred and heated to 85°C for 1 6 hours. 
The mixture was cooled to ambient temperature and water was added. The precipitate was 
isolated and purified by column chromatography using methylene chloride as eluent. 
There was thus obtained 2-nitro-5-(l-pyrazolyl)benzonitrile (0.097 g), m.p. 166-I68°e. 

Using an analogous procedure to that described in the second paragraph of 
the portion of Example 1 which is concerned with the preparation of starting materials, 2- 
nitro-5-(l-pyrazolyl)benzonitrile was reduced with Raney nickel to give 2-amino-5-(l- 
pyrazolyDbenzamide in 61% yield, m.p. 147-149°C. 

A mixture of the material so obtained (1.62 g) and formamide (5 ml) was 
stirred and heated to 160°C for 16 hours. The mixture was cooled to ambient temperature 
and triturated under diethyl ether. The resultant solid was washed in turn with acetone and 
with ethanol. There was thus obtained 6-(l-pyrazolyl)-3,4-dihydroquinazoIin-4-one (1 .35 
g) which was used without further purification. 

Example 13 

A mixture of 4-chloro-6-(l,2,4-triazol-l-yl)quinazoline (0.54 g), 3-chloro- 
4-fluoroaniline (0.34 g) and isopropanol (25 ml) was stirred and heated to reflux for 2 
hours. The mixture was cooled to ambient temperature, acetone (20 ml) was added and 
the mixture was filtered. The solid so obtained was washed with acetone and dried to give 
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m.p.>250°C; ' S; ' 

NMRSpecrn,m : (CD3SOCD3) 7.49 (t, 1H). 7.8 (m. , H ), 8.03-8.08 (m. 2H) 8 33 (s 1H> 
8.52 (m. 1H). 8.93 (s, 1H), 9.62 (m, 2H); ' 
Elemental Analytic- Found C, 49.7; H, 2.8; N, 2 1 .9; 
C I6 H I0 C1FN 6 IHC1 0.5H 2 O requires C, 49.8; H, 3.1; N, 21.8%. 

The 4-chloro-6-(l,2,4-triazol-l-y, )q uinazoline used as a starting material 
was obtained as follows:- 

A mixture of 5-fluoro-2-nitrobenzonitrile (3 g), 1.2,4-triazole (4 92 g) 
: ^ethylamine (9.9 ml) and DMSO (50 ml) was stirred and heated to 85»C for 16 hours 
The nuxture was cooled to ambient temperature and water was added. The precipitate 
isolated and dried to give 2-nitro-5-(l,2,4-triazoi-l-yl)ben 2 onitrile 
(1.9 g) which was used without further purification. 

Using an analogous procedure to that described in the second paragraph of 
the portion of Example 1 which is concerned with the preparation of starting materials 2- 
m^-S-d^^triazol-l-yDbenzonitrile was reduced with Raney nickel to give 2-amino-5- 
(1.2,4-triazol-l-yI)benzamide in 83% yield, m.p. 216-218°C. 

A mixture of the material so obtained ( 1 .62 g) and formamide (7 ml) 
was stirred and heated to 160°C for 16 hours. The mixture was cooled to ambient 
temperature and acetone was added. The sohd was isolated and dried to give 6-(l,2.4- 
triazol-l-yI)0,4-dihydroquinazolin-4-one (1.44 g) ; 

NMB^ectnmj: (CD3SOCD3) 7.87 (d. 1H). 8.16 (s, 1H), 8.3 (s, 1H). 8.33 (m. 1H). 8.54 
(d. 1H). 9.5 (s, 1H), 12.45 (broad s, 1H). 

A mixture of a portion (0.5 g) of the material so obtained, DMF 
(4 drops) and thionyl chloride ( 10 ml) was stirred and heated to reflux for 3 hours. The 
rruxture was evaporated, methylene chloride was added to the residue and the mixture was 
re-evaporated. There was thus obtained 4-chloro-6-(1.2 j 4-triazol-l-yi)q U ina 2 oline f 0.54 g) 
which was used without further purification. 

Example 14 

Using an analogous procedure to that described in Example 13 except that 
the reaction product was purified by column chromatography using a 100:8:1 mixture of 
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methylene chloride, methanol and a dilute aqueous ammonium hydroxide solution, 4- 
chloro-6-(l,2,4-triazol-l-yl)quinazoline was reacted with 2,4-difluoroaniline to give 4- 
(2,4niifluoroanilino)-6-(K2,4-triazol-l-yl)quinazoiine in 30% yield, m.p. >250°C; 
NMR Spectrum : (CD 3 SOCD 3 ) 7.18 (m, IH), 7.4 (m, IH), 7.6 (m, IH), 7.98 (d, IH), 8.38 
(m, 2H), 8.53 (s, IH), 8.96 (d, 1H), 9.37 (s, IH), 10.0 (broad s, 1H); 
Elemental Analysis : Found C, 58.3; H, 3.2; N, 25.2; 
C l6 HioF 2 N6 0.3H 2 O requires C f 58.3; H, 3.2; K 25.5%. 

Example 15 

A mixture of 6-fluoro-4-(3-methylanilino)quinazoline hydrochloride salt 
(0.347 g), benzimidazole (0.33 g), potassium carbonate (0.78 g) and DMF (7 ml) was 
stirred and heated at 150°C for 24 hours. The mixture was evaporated and the residue was 
suspended in a mixture of methylene chloride and methanol. The suspension was filtered 
and the filtrate was evaporated to give a solid which was washed with ethyl acetate and 
purified by column chromatography using a 24: 1 mixture of methylene chloride and 
methanol as eluent. The resultant solid was triturated with methylene chloride, filtered 
and dried to give 6-(l-benzimidazolyl)-4- (3-methyianilino)quinazoline (0.2 g), m.p. 245-. 
246°C; 

NMR Spectrum : (CD3SOCD3) 2.35 (s, 3H), 6.96-6.99 (d, IH), 7.27-7.33 (t, 1H), 
7.35-7.42 (m, 2H), 7.64-7.77 (m, 3H), 7.82-7.86 (m, 1H), 7.99-8.03 (d, 1H), 8.15-8.20 (m. 
IH), 8.66 (s, 2H), 8.90 (d, 1H), 9.80 (s, IH); 
Elemental Analysis : Found C, 72.8; H, 5.0; N, 19.3; 
C22H 17 N 5 O.6H2O requires C 73.0; H, 5.1; N, 19.3%. 

The 6-fluoro-4-(3-methylaniIino)quinazoline used as a starting material was 

obtained as follows:- 

4-Chloro-6-fluoroquinazoline (1.1 g) was suspended in isopropanol 
(20 ml) and 3-methylaniline (0.65 ml) was added. The mixture was heated to reflux for 2 
hours. The reaction mixture was allowed to cool and the precipitate was filtered off. The 
solid so obtained was suspended in 2N aqueous hydrochloric acid and stirred for several 
minutes. The mixture was filtered to give 6-fluoro-4-(3-methyianilino)quinazoline 
hydrochloride salt in 43% yield, m.p. 255-260°C; 
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(a) labJeU 

Compound X... 

**" . 1QQ 

Lactose Ph.Eur 

ig2 

CroscanneUose sodium 

Maize starch paste f5% w/v paste)!.! 2 1 
Magnesium stearate 

3.0 

Compound X ****** 

Lactose Ph.Eur. 5 ° 

223 75 

CroscanneJJose sodium 

Maize starch 6 0 

Polyvinylpyno lidone " ' ° 

Magnesium stearate 2 25 
3.0 

labietjn 

Compound X m * Sm 

Lactose Ph.Eur ! '° 

CroscarmelJose sodium 93 25 

Maize starch paste (5% w/v paste) ZZ' ^ 
Magnesium stearate 

1.0 
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(d) Capsule mg/caosule 

Compound X 10 

Lactose Ph. Eur 4gg.5 

Magnesium stearate 1 5 

(e) Injection I (50 me/ml) 

Compound X t 5 0 % w /v 

1M Sodium hydroxide solution 1 5.0% w/v 

0. 1 M Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 4.5% w /v 

Water for injection to 100% 

(0 fa^on n (lOmg/mn 

Compoutid X 1 0% w/v 

Sodium phosphate BP 3,5% w / v 

0. 1M Sodium hydroxide solution 15.0% v/v 

Water for injection to 100% 

(g) Injection m (lmg/ml.buffered to pH6 ) 

Compound X 0. 1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/v 

Polyethylene glycol 400.... 3.5% w/v 

Water for injection to 1(X)% 

Note 



known 
means. 



The above formulations may be obtained by conventional procedures well 
in the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional 
for example to provide a coating of cellulose acetate phthalate. 



WO 96/16960 



PCT/GB95/02768 



-38- 

CLA1MS 

1 • A quinazoline derivative of the formula I 




H N 



m 



wherein m is 1 or 2; 

each R' is independently hydrogen, halogeno, cyano. amino, nitro. carbamoyl, carboxy 
(l-4C)alkoxycarbonyl. (l-4C)aIkyl. (l-4C)alkyIthio. (l-4C)aIkylamino. 
di-[( 1 -4C)alkyl]amino. (2-4C)alkanoylamino or ( 1 -4C)alkoxy; 
nisi, 2 or 3; 

each R 2 is independendy hydrogen, hydroxy, halogeno, trifluoromethyl, trifluoromethoxy 
amino, nitro. cyano. (l-4C)alkyl. (l-4C)alkoXy, (l-4C)alkylarnino, di-[(l-4C)alkyl]amino', 
(l-4C)alkylthio. (l-4C)alkylsulphinyl, (l-4C)alIcylsulphonyl, (2-4Qalkanovlarnino. 
(2-4C)alkanoyl or ( 1 -3C)alkylenedioxy. or R 2 is a group of the formula -X-Q which is 
located oara to the NH group in formula I and wherein X is a group of the formula CO 
C(R 3 ) 2 , CH(OR 3 ). C(R 3 ) 2 -C(R 3 ) 2 . C(R 3 )=C(R>), C=C. CH(CN). O, S. SO, S0 2 CONR 3 
S0 2 NR 3 . NR 3 CO. NR 3 S0 2 . OC(R 3 ) 2 , SC(R 3 ) 2 . C(R 3 ) 2 0 or C(R 3 ) 2 S wherein each R 3 is 
independendy hydrogen or (l-4C)aIkyl, and Q is a phenyl or naphthyl group or a 5- or 6- 
membered heteroaryl moiety containing up to three heteroatoms selected from oxygen, 
nitrogen and sulphur, which heteroaryl moiety is a single ring or is fused to a benzo ring, 
and wherein said phenyl or naphthyl group or heteroaryl moiety is optionally substituted 
with one, two or three substituents selected from halogeno. trifluoromethyl, cyano, 
carbamoyl, hydroxy, amino, nitro, (l-4C)alkyl, 

( 1 -4C)alkoxy. ( 1 -4C)alkylamino. di-[( 1 -4C)alkyl]amino, (2-4C)alkanoylamino. 

N-( 1 -4C)alky Icarbamoyl and N,N-di-(( I -4C)alkyl]carbamoyl; and 

Ar is a 5- or 9-membered nitrogen-linked heteroaryl moiety containing up to four nitrogen 

heteroatoms. or Ar is a 5-. 6-. 9- or 10-membered nitrogen-linked unsaturated heterocyclic 

moiety containing up to three nitrogen heteroatoms which bears one or two substituents 

selected from oxo and thioxo. and Ar is optionally substituted with one. two or three 

substituents selected from halogeno. hydroxy, amino, mercapto. carboxy. carbamoyl. 



selected from oxo ana ^ n o. mercapw. c QalVcy ithio. (2^>^ 

Tarbamoyi-U-K'^^arbamoyU 

SU^-K' ^^."Upobla san ^ i0 clai m ! 



3 



4. -40- 




WO 96/16960 



PCT/GB95/02768 



-41- 




or 

(b) the reaction, of a quinazoline of the formula IV 




wherein Z is a displaceable group, with a group of the formula Ar-H where Ar is as 
defined in claim 1. 

9. A pharmaceutical composition which comprises a quinazoline derivative of the 
formula I, or a pharmaceutically-acceptable salt thereof, in association with a 
pharmaceutically-acceptable diluent or carrier. 

10. The use of a quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, as claimed in any one of claims 1 to 7 in the 
manufacture of a medicament for use in the production of an anti-cell-proliferation effect 
in a warm-blooded animal. 
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